A progressive die performs a series of fundamental sheet-metal operations at two or more stations during each press stroke in order to develop a work piece as the strip stock moves through the die. Progressive die components are modeled in SOLID WORKS with selected dimensions for selected tool component. The main advantage of computer-aided progressive die design and machining is ability to build precision tooling in less time and at a lower cost. In this project main steps are Design and FEA analysis. This design is the optimal design. By using this design we can produce accurate components. This project basically focus on optimization of thickness and die clearance for a given range of cutting forces in order to minimize the stresses produced in die plate block which will lead to lesser deformation on the plate which will further lead to accurate sheet metal components produced by the progressive press tool. The optimized design parameters will be validated using remodeled components in ANSYS Software and further also compared with theoretically calculated design parameters.
Introduction
Progressive tool performs two or more operations at different stages in each stroke. The stock strip is advanced through a series of stations that form one or more distinct press working operations on the strip to get the component [1] .A progressive or follow on die has a series of operations. At section of the metal in which a hole had been pierced at a previous station. Thus after the first stroke, when only a hole will be punched, each stroke of the press produces a finished washer [4] .
Die Plate of Progressive Press Tool
A die block is defined as the block or plate from which the die profile is cut. It is usually lower member of the tool. It provides cutting edge. The die opening has different designs and the design is selected after looking in the requirements and facilities available [1] . 
Cutting Clearance
Cutting clearance is the gap between a side of the punch and the corresponding side of the die opening when the punch is entered into the die opening. Cutting clearance should always be expressed as the amount of clearance per side. Proper cutting clearance is necessary for the longer life of the tool. Quality of the piece part also depends on proper cutting clearance. A visual examination of the punched components will indicate the amount of clearance and whether the punch and die have optimum cutting clearance or excessive clearance or misalignment. 
Clearance Equation
The ideal clearance can be calculated using the following formula 
Problems in Progressive Tool
Based on my research and industrial survey, sheet metal components produced in the press tool in some particular cases are not found to be in perfect shape. Manufacturers as well as consumers often complain about slight amount of bend formation on final component produced.
For problem identification to some extent it was found that the problem is directly linked to bends observed in the die plate block. The bend in the die plate is caused due to non uniform application of force. The direction of punch travel should always be perpendicular to the direction of die plate face in order to have uniform application of force on the sheet metal.
Stress formation is the primary cause of deformation produced in any component. Due to stress produced in die plate block, deformations are caused which leaves an impression on die plate and creates gap between stripper plates and die plate. Due to which sheet metal strip will misalign. Shearing processes therefore will not produce required contours on component. Also a slight bend is observed on final sheet metal component. The problem identified therefore is stress produced in the die plate which is the main reason behind the production of non accurate components.
Aim of Analysis
The rectification of problem as mentioned above in the problem identification part deals with minimizing the stress produced in the die plate component of press tool. Based on the literature review related to the project topic, there are several factors which contribute to minimize the stress produced in the press tool component.
Out of these several factors, die cutting clearance and thickness of sheet metal component is considered for project study. Although other factors also play a very important role in minimizing the stress produced, but aim of study deals with optimization of above mentioned factors in rectifying the problem identified.
Cutting Force Calculation
Sheet thickness, t = 1. 
Cad Modeling
Computer-aided design (CAD) is the use of computer systems to aid in the creation, modification, analysis, or optimization of a design. CAD software is used to increase the productivity of the designer, improve the quality of design, improve communications through documentation, and to create a database for manufacturing. 
Setup and Result Generation through Meshed Model
Free meshed model of various components of press tool helped predicting various results such as stress, strain and deformation. These results can be used for validation in accordance with the theoretically calculated values of stress, strain and deformation. The basic procedure involves setting the directory or specifying the file name where the component (mesh file) will be saved. To optimize the performance of a press tool design, different ranges of design parameters is proposed in Table 4 to optimize the performance of progressive press tool. Table 5 shows the analytical results for the press tool design. 
Design Parameter Optimization
Usually the design process is treated as an optimization problem. To each user specified performance requirement is associated a performance index whose value increases with its level of violation. The stress, strain and deformation are considered as input and the outputs are design parameters and cutting force. The data from Table are used to build the NN-model. Figure 6 shows the results of comparative designs parameters and cutting force with those obtained with the ANSYS Model to the NN optimization. The response of the system to the input using the neural network is really good.
If it is compared with the output from the ANSYS Model, there are some differences between them, but the two outputs are really near in almost all points and at peak values of the ANSYS results are also optimized in neural networks. So, this shows that is possible to simulate this system with a dynamic neural network, but the results are really dependent from the hidden layers, the number of neurons in each and the number of epochs. Figure 7 shows the results of comparative deformation with those obtained with the ANSYS Model to the NN optimization. Based on the parameters generated by cascade forward backdrop propagation we have generated three different sets of design parameter graph to choose for a certain range of optimized die clearance and sheet metal thickness for a given cutting force The values thereby generated helps to choose an appropriate and optimized set of design parameters as well as cutting force input which is being depicted in table given below. In order to validate my optimized design parameters it is essential to collaborate these results with the results generated by ANSYS software. Stress is used as a key factor to validate these results. The stress generated by neural network is compared with the ANSYS generated results. The ANSYS Software was used to remodel the press tool design using the optimized design parameters. After feeding the new optimized design parameters and remodeling the press tool design using SOLIDWORKS we have obtained the following results as depicted in the figure below.
Figure 11: Remodeled & optimized Die plate block
Value of stress is generated based on the finite element meshed model using ANSYS. This value of generated stress is compared with the neural network generated value of stress. This comparison proves that obtained design parameters based on neural network is optimized which concludes the project objective. The final comparison between the stress values generated is being depicted in the table below. The above result can be further compared to the theoretical value of clearance and stress generated by neural network in order to prove that optimized result is better as compared to the theoretical result to minimize the stress produced in die plate block. The table below present a comparison between theoretical value of clearance and optimized clearance for a given sheet metal thickness. 
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Conclusion
The influence of the sheet metal thickness and die clearance of a progressive press tool was investigated in this study. This project prescribes a model investigating the effect of potential parameters influencing the piercing and blanking process and their interaction. The die clearance and thickness optimization is carried out by using CAD Modeling (SolidWorks), Finite Element Method (FEM) with ANSYS Package and Neural Network Simulation in order to achieve the intended model objectives. The NN-model was used to replace the computer simulation experiment as a cost-effective mathematical tool for optimizing the system performance. The use of the NN model allowed the prediction of the system's response at other design points with a significantly lower computational time and cost.. In addition to the use of the NN model for the prediction of the response at different design points, the scheme allows for the visualization of the trends of the response surfaces when the design variables are changed. The global results obtained from this study indicate that the model parameters of the mechanical system are quite sensitive to the cutting force. The method presented in this thesis can be utilized for optimizing the performance of mechanical systems with die clearances. By utilizing the NN-model, the computer simulation time can be significantly reduced, while the response of the system can be studied and optimized for a range of input design variables.
Thereby based on analysis by ANSYS software and optimization based on NN technique we have attained optimized result based on sheet metal thickness and die clearance. These results are validated using error found in NN optimization tool, MATLAB. The optimized results of sheet metal thickness and die clearance helps in achieving fewer amounts of deformation and stress produced in die plate. Value of stress is generated based on the finite element meshed model using ANSYS. This value of generated stress is compared with the neural network generated value of stress.
This comparison proves that obtained design parameters based on neural network is optimized which concludes the project objective. The results when further compared to the theoretical value of clearance and stress generated by neural network proves that optimized result is better as compared to the theoretical result to minimize the stress produced in die plate block. 
